REMARKS 

Favorable reconsideration of this application, in view of the above amendments and in 
light of the following remarks and discussion, is respectfully requested. 

Applicants respectfully request that the amendment filed on April 2, 2003, which was 
not entered by the Examiner, not be entered with the currently filed Request for Continued 
Examination, and that the current amendment be considered in response to the outstanding 
final Office Action. 

Claims 1-9 and 14-20 are currently pending in the application; Claims 1, 4, 5, 7-9, and 
14-20 having been amended by way of the present response. 

The Advisory Action states that in amended Claim 1 , it is not clear whether a power 
layer and a ground layer are over and above the two conductor layers claimed, making the 
circuit board with four conductor layers or more, as power and ground layers will also be 
conductive layers. In response. Applicants respectfully assert that amended independent 
Claim 1 recites "two conductor layers, two insulating layers . . . , and at least one of a power 
layer and a ground layer," and is therefore understood by one of ordinary skill in the art to 
include at least one of a power layer and a ground layer in addition to two conductor layers, as 
recited in the claim. Further, Applicants respectfully assert that the originally filed disclosure 
provides non-limiting examples of wiring pattems 6, 7, 8, and 9 (e.g., conductor layers), 
insulating layers 3 and 5, and electric power or ground layers 1 and 2, as recited in 
independent Claim 1.^ 

Applicants appreciate the Examiner's indication that Claims 4, 14, and 15, although 
currently objected to, would be allowable if rewritten in independent form. In response. 
Applicants have so-rewritten the claims. Thus, for at least these reasons. Applicants 

* Please see, for example, original drawing Figure 1 . 
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respectfully request that Claims 4, 14, and 15 be allowed. 

In the outstanding Office Action, Claims 1-3, 8-9, 19, and 20 were rejected imder 35 
U.S.C. § 102(a) as being anticipated by Japanese Patent Application No. 2001-053397 to 
Yaguchi . Applicants respectfully assert that the rejection of the claims has been overcome for 
the reasons discussed below. 

Independent Claim 1 has been amended to recite differing features, and Claims 5, 7-9, 
and 16-20 have been amended so as to be consistent with the featxires recited in independent 
Claim 1 and/or to remove the recitation of duplicative features. Applicants respectfully assert 
that support for these changes to the claims are self-evident from the originally filed 
disclosure, including the original claims, and that therefore no new matter has been added. 

The present invention is directed to a multi-layer wiring board. As recited in 
independent Claim 1 , a base board includes two conductor layers, two insulating layers 
disposed between the two conductor layers, and at least one of a power layer and a ground 
layer disposed between the two insulating layers. A first hole, formed through the base board, 
includes an insulating portion filled with an insulator. A pair of second holes is formed 
within the first hole through the insulating portion. Examples of advantages include that 
because the at least one of the power and ground layer is disposed on a layer that is separate 
fi"om the conductive layers, a range of diameters of the first and second holes can be increased 
such that an impedance of the holes can be equal to an impedance of wiring patterns while 
maintaining electrical isolation of (i) the at least one of the power and ground layer from (ii) 
the conductive layers, thereby preventing a degradation of a signal. Examples of other 
advantages are discussed throughout the specification. 

According to the enclosed English language translation obtained fi:'om the Japanese 



Patent Office website, Yaguchi is directed to a double-sided printed wired board. As shown 
in Figures 1 and 2(a)-2(d), for example, of Yaguchi, a grounding conductor 25 surrounds and 
extends parallel to through holes for signal lines 27 and 28. Thus, at an upper surface layer 
22 of the wired board, a signal line 32 (i.e., a conductor) is at a same level as the grounding 
conductor 25 . Similarly, at a lower surface layer 23, a signal line 33 is at a same level as the 
grounding conductor 25 . 

Thus, Applicants respectfully assert that Yaguchi does not teach the claimed features 
of a multi-layer wiring board including a base board having two conductor layers, two 
insulating layers disposed between the two conductor lavers, and at least one of a power layer 
and a ground layer disposed between the two insulating layers, and therefore also does not 
teach the claimed features of a first hole formed in such a base board and a pair of second 
holes formed within the first hole , as recited in independent Claim 1 . Specifically, 
independent Claim 1 recites "a multi-layer wiring board comprising [] a base board including 
two conductor layers, two insulating layers disposed between the two conductor layers, and at 
least one of a power layer and a ground layer disposed between the two insulating layers." 
Thus, for at least these reasons. Applicants respectfully request that the rejection of 
independent Claim 1 under 35 U.S.C. § 102(a) be withdrawn and the independent claim 
allowed. 

Dependent Claims 2, 3, 5-9, and 16-20 depend from independent Claim 1, and are 
therefore also allowable for at least the same reasons as the independent claim. Thus, for at 
least these reasons. Applicants respectfully request that dependent Claims 5-7 and 16-18, 
previously withdrawn from consideration, be considered on the merits, and that the rejection 
of dependent Claims 2, 3, 8, 9, 19, and 20 under 35 U.S.C. § 102(a) be withdrawn, and that 

^ Please see, for example, page 3, lines 4-16; page 8, lines 10-17; and page 9, lines 10-15, of the originally filed 
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dependent Claims 2, 3, 5-9, and 16-20 be allowed. 

Consequently, in view of the present amendment, no further issues are believed to be 
outstanding in the present application, and the present application is believed to be in 
condition for formal Allowance. A Notice of Allowance for Claims 1-9 and 14-20 is 
earnestly solicited. 

Should the Examiner deem that any fiirther action is necessary to place this 
application in even better form for allowance, the Examiner is encouraged to contact the 
undersigned representative at the below listed telephone number. 




22850 

Tel #: (703)413-3000 
Fax #: (703)413-2220 
GJM/CDW/PH/me 

I:\ATTY\Ph\21 S\21 5379\21 5379 AM.DOC 



Respectfully submitted. 



OBLON, SPIVAK, McCLELLAND, 
MAIER «fe NEUSTADT, P.C. 





rregory J. Maier 
Registration No. 25,599 
Attorney of Record 
Christopher D. Ward 
Registration No. 41,367 
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Marked-Up Copy 

Serial No: 09/986,282 
Amendment Filed on: 

I Cp-'8 I 

IN THE CLAIMS 
The claims have been amended as follows: 
1 . (Amended) A multi-layer wiring board comprising: 

a base board including two conductor layers, two insulating layers disposed between 
the two conductor layers, and at least one of a power layer and a ground layer disposed 
between the two insulating layers ; 

a first hole, formed through the base board, including an insulating portion filled with 
an insulator; and 

a pair of second holes formed within the first hole through the insulating portion. 

4. (Amended) [The] A wiring board [according to claim 1,] comprising: 
a base board: 

a first hole, formed through the base board, including an insulating portion filled with 
an insulator; and 

a pair of second holes formed within the first hole through the insulating portion, 
wherein a shortest length of the insulator filled between the pair of the second holes is 

shorter than a shortest length of the insulator filled between the first hole and one of the 

second holes. 

5. (Amended) The wiring board according to claim 1, 
[wherein the base board includes an insulating layer,] 



wherein the insulating portion is filled with an insulator which has a higher dielectric 
constant than an insulator in the insulating [layer] layers . 

7. (Amended) The wiring board according to claim 1 [further comprising insulating 
layers on an upper surface and a lower surface of the base board], 

wherein the second holes are formed through the insulating layers, 
wherein the [insulating] conductor layers include at least two pairs of wiring patterns 
formed on the upper surface and the lower surface of the base board, 

wherein the pair of the second holes connects the two pairs of the wiring patterns, 
wherein the pair of the second holes is formed by calculating a diameter of the pair of 
the second holes and a length between the pair of the second holes based on an impedance of 
the pair of the second holes and an impedance of the two pairs of the wiring pattems. 

8. (Amended) The wiring board according to claim 1, 

wherein the [wiring board is a multi-layer wiring board including at least two] 
conductor layers are coated with a conducting material. 

9. (Amended) The wiring board according to claim 8, 

wherein the first hole is formed at least through the two conductor layers, 

wherein the pair of the second holes is formed by forming tiie insulating layers on an 
upper surface and a lower surface of the two conductor layers, forming a plurality of wiring 
pattems on an upper surface and a lower surface of the insulating layer, and forming holes 
through at least [four] five layers of the two conductor layers [and]^ two insulating layers , and 
the at least one of the power layer and ground layer . 

14. (Amended) [The] A wiring board [according to claim 2,] comprising: 

a base board: 

a first hole, formed through the base board, including an insulating portion filled with 
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an insulator; and 

a pair of second holes formed within the first hole through the insulating portion, 
wherein each of the second holes includes a conducting portion for transmitting a 
differential signal, 

wherein a shortest length of the insulator filled between the pair of the second holes is 
shorter than a shortest length of the insulator filled between the first hole and one of the 
second holes. 

15. (Amended) [The] A wiring board [according to claim 3] comprising: 
a base board: 

a first hole, formed through the base board, including an insulating portion filled with 
an insulator; and 

a pair of second holes formed within the first hole through the insulating portion, 
wherein the pair of the second holes is located symmetrical to each other with respect 

to a center axis of the first hole for forming a coaxial structure, 

wherein a shortest length of the insulator filled between the pair of the second holes is 

shorter than a shortest length of the insulator filled between the first hole and one of the 

second holes. 

16. (Amended) The wiring board according to claim 2, 
[wherein the base board includes £tn insulating layer,] 

wherein the insulating portion is filled with an insulator which has a higher dielectric 
constant than an insulator in the insulating [layer] layers . 

17. (Amended) The wiring board according to claim 3, 
[wherein the base board includes an insulating layer,] 

wherein the insulating portion is filled with an insulator which has a higher dielectric 
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constant than an insulator in the insulating [layer] layers . 

18. (Amended) The wiring board according to claim 4, 
[wherein the base board includes an insulating layer,] 

wherein the insulating portion is filled with an insulator which has a higher dielectric 
constant than an insulator in the insulating [layer] layers . 

19. (Amended) The wiring board according to claim 3 [further comprising insulating 
layers on an upper surface and a lower surface of the base board], 

wherein the second holes are formed through the insulating layers, 
wherein the [insulating] conducting layers include at least two pairs of wiring pattems 
formed on the upper surface and the lower surface of the base board, 

wherein the pair of the second holes connects the two pairs of the wiring pattems, 
wherein the pair of the second holes is formed by calculating a diameter of the pair of 
the second holes and a length between the pair of the second holes based on an impedance of 
the pair of the second holes and an impedance of the two pairs of the wiring pattems. 

20. (Amended) The wiring board according to claim 3, 

wherein the [wiring board is a multi-layer wiring board including at least two] 
conductor layers ^e coated with a conducting material. 
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